Introduction
In 2016, 17.8 million women aged $15 years worldwide were estimated to be living with HIV; this constitutes 51% of all adults living with HIV. 1, 2 The Caribbean remains second to sub-Saharan Africa in global HIV prevalence. 3 In 2016, 30,000 people were estimated to be living with HIV in Jamaica, of which 11,000 were women aged $15 years. 4 Although the cumulative AIDS case rate in Jamaica is lower for females than for males (504.9 per 100,000 vs 689.3 per 100,000), over time females are accounting for an increased proportion of AIDS cases reported annually. 5 HIV prevalence among women of reproductive age (15-49 years) in Jamaica is 1.3%.
In 2014, 8 out of every 1,000 pregnant women (0.8%) in Jamaica were infected with HIV, and ten pediatric AIDS cases (children aged 0-9 years) were reported, compared to 21 pediatric AIDS cases in 2011. 7 Approximately 48% of HIV-infected women aged $15 years and .95% of HIVinfected children aged 0-14 years are currently receiving antiretroviral therapy (ART). However, .95% of pregnant women receive ART for prevention of mother-to-child transmission (MTCT) of HIV. 4 MTCT rates in Jamaica dropped from 25%-30% in 2002 to about 1% in 2015. 8 Therefore, ART has minimized MTCT of HIV and given HIV-positive women who consider pregnancy hope for their future. In a study on the relationship of pregnancy and HIV progression, it was shown that repeat pregnancies did not have a significant effect on the course of HIV disease. 9 In Jamaica, 36% of HIV-positive pregnant women who lived in the urban areas of Kingston and Spanish Town and enrolled in the Kingston Pediatric and Perinatal HIV/AIDS Program had repeat pregnancies. 10 General knowledge of HIV does not affect unprotected sexual behavior among the women. A focus-group study conducted among some of the HIV-positive women with repeat pregnancies showed that multiple factors affected their decision to continue having children. 11 These included stability with the male partner, financial support with pregnancy, and the fear of disclosure of HIV-positive status due to dread of "emotional harm and rejection". Therefore, women were unwilling to modify their sexual behavior or use contraceptives. Furthermore, they regarded having children as important in "affirming their well-being and in defining their womanhood". 11 The Jamaican fertility rate in 2013 was 2.26 children per woman. 12 The 1993 Jamaican Contraceptive Prevalence Survey reported that 93.5% of 2,864 women preferred spacing children an average of 2-4 years. 13 Furthermore, having children in a marriage or committed relationship may give HIV-positive women a sense of normality.
14 As HIV infection is treated more effectively and HIV-infected women are living longer, healthier lives, it is important to investigate the epidemiology of pregnancy among these women and their attitudes, desires, and decisions regarding childbearing. This will provide health officials with a better understanding of the attitudes of these women regarding the impact of HIV on childbearing and the factors associated with their reproductive decision-making.
In western Jamaica, there were approximately 150 HIVpositive women attending antenatal care clinics in 2012 who became pregnant after they knew of their HIV-positive status. This study was conducted among these women and other HIV-positive women attending HIV clinics who had not become pregnant since their HIV diagnosis to describe the epidemiology of, and identify factors associated with, pregnancy after HIV diagnosis.
Methods

study design and participant recruitment
This was designed as a cross-sectional study among HIVpositive women attending clinics at the following hospitals and health centers in the four parishes of western Jamaica: the Noel Holmes Hospital and Lucea Health Center in Hanover, the Falmouth Health Center in Trelawny, the Cornwall Regional Hospital and Type V Health Center in St James, and the Savanna La Mar Health Center in Westmoreland. HIVpositive women in the four parishes were identified from the Prevention of Mother to Child Transmission (PMTCT) register kept at the Cornwall Regional Hospital (the headquarters for the region) and a list was generated. Further, all HIV-positive women in the western region are followed by social workers in addition to their clinicians. There was at least one social worker at each clinic site who helped the study staff identify women who qualified for this study. The list of names generated from the PMTCT register was reviewed by social workers and adherence counselors in each parish to determine if the women were alive, still living in the region, or lost to follow-up care. The social workers and adherence counselors told the women available about the study at their clinic visits and asked if they would be willing to participate. Women who indicated willingness to participate were introduced to the research staff by the social workers and adherence counselors and arrangements were made to meet them at the clinics/ hospitals. HIV-positive women not listed in the PMTCT register were told about the study by the social workers and adherence counselors when they visited the clinics or hospitals for routine care. Those who expressed willingness to participate in the study were then introduced to the research staff.
A consent form was provided to all potential study participants to read, and they were encouraged to ask questions. After all questions were answered to the satisfaction of the women, they were then asked to sign the form. The consent form was read to women who were unable to read, and they were asked to mark an X signifying their consent to participate. The protocol was reviewed and approved by the Institutional Review Board of the University of Alabama at Birmingham, USA and the Western Regional Health Authority, Ministry of Health, Montego Bay, Jamaica, prior to its implementation. Women who were 18-54 years of age, lived in the parishes from January-December 2011, and 
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Pregnancy after HIV diagnosis were HIV-positive were eligible to participate in this study. Women were excluded from the study if they were not in the eligible age group, did not live in the region, declined to participate, or were unable or unwilling to visit the clinic during the study period.
Each woman was asked "How many pregnancies have you had since you were diagnosed with HIV?" Based on their responses and confirmation through the PMTCT register, social workers, or adherence counselors, the women were divided into two groups: one group who had at least one pregnancy since HIV-positive diagnosis and the other group who had no pregnancy since HIV-positive diagnosis.
Data collection
A structured interviewer-administered questionnaire was used to collect sociodemographic information (eg, age, sex, marital status, income, education, and occupation), information on health-seeking behavior (frequency of use of health-care facilities), and obstetric and sexual risk behavior (eg, condom use, number of sexual partners, number of previous pregnancies) from the women. Each interview lasted approximately 30 minutes. Figure 1 shows that 271 women were eligible to participate in the study. A total of 219 agreed (89 who had a pregnancy since HIV diagnosis and 130 who did not), consented, and were enrolled in the study.
Data analysis
Descriptive statistics were assessed for all variables and used to summarize the sociodemographic characteristics of the study population. The χ 2 -test was used to determine the association between pregnancy after HIV-positive diagnosis and predictor variables. Fisher's exact test was used to obtain P-values for selected variables that had expected cell counts ,5. Additionally, multivariable logistic regression was used to determine adjusted associations between pregnancy after HIV diagnosis and sociodemographic and reproductive variables. The initial model included adjustment for age, employment status, length of time since HIV-positive diagnosis, CD4 count, number of sexual partners since HIV-positive diagnosis, children sharing the same father, and facing rejection. Rejection was defined as nonacceptance by others because of HIV infection. It could have been snubbing, ignoring, being given the "cold shoulder", slighting, or shaming of the HIV-positive person. Specific types of rejection mentioned by the participants were rejection by family and community members, discrimination or mistreatment by doctors and nurses, and rejection by other women due to HIV-positive status. The women also feared that they would face rejection from their partners if they discovered their HIVpositive status due to stigma concerning the disease. The final model was further adjusted for use of contraceptive methods for birth control. For all statistical tests, a two-sided P-value of ,0.05 was considered significant, and all analyses were conducted using SAS 9.4 (SAS Institute, Cary, NC, USA). Table 1 shows the sociodemographic characteristics of the 219 women who were included in the analysis. A significantly higher proportion of women who had a pregnancy after HIV-positive diagnosis when compared to women who did not were 25-34 years old (50.6% vs 38.5%, P=0.001) and unemployed (56.2% vs 50.0%, P=0.031). Most women reported being single (60.7%), having had secondary school education (65.7%), and without income (52.1%). A significantly lower proportion of women who had a pregnancy after HIV diagnosis had been diagnosed with HIV ,5 years previously at the time of being interviewed (30.2% vs 52.3%, P=0.005). A higher proportion of women who had a pregnancy after HIV-positive diagnosis (32.3%) had a CD4 count ,350 when compared with those who did not get pregnant (18.0%); however, this difference was not statistically significant. 
Results
sociodemographic characteristics of participants by pregnancy after HIV diagnosis
Obstetric and reproductive history by pregnancy status after HIV diagnosis
Overall, 46.1% of the women reported being diagnosed with HIV during a pregnancy (Table 3) . Over 75% of the women who had a pregnancy after HIV-positive diagnosis said they did not plan for it, and over two-thirds of those resulted from unprotected sex (67.2%). A significantly higher proportion of women who had a pregnancy after HIV-positive diagnosis compared to those who did not reported having more than one sexual partner (35.2% vs 20.9%, P=0.001), and a higher proportion reported that their children did not share the same 
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Pregnancy after HIV diagnosis father (91.0% vs 78.1%, P=0.012). A significantly higher proportion of women who had a pregnancy after HIV-positive diagnosis had more than one child (79.8% vs 60%, P=0.005). Only 5.9% of the women reported breastfeeding their babies after they had been diagnosed with HIV, but significantly more women who had a pregnancy after HIV diagnosis reported breastfeeding while HIV-positive (10.1% vs 3.0%, P=0.031).
HIV disclosure and support by pregnancy status after HIV diagnosis
Less than half of the women (in both groups) had disclosed their HIV-positive status to their spouse or partner (41%), family, and/or friends (42.5%; Table 4 ). A higher proportion of women who had a pregnancy (28.6% vs 10.8%) reported facing rejection by a family member, friend, or colleague (P=0.02) and were more likely to agree with the statement "Women are happy that they are HIV-positive, yet can still have children" (69.7% vs 56.1%) when compared to those who did not have a pregnancy. Women who had a pregnancy after HIV-positive diagnosis compared to those who did not were less likely to agree that being HIV-positive added a burden to their family (44.9% vs 64.6%). Additionally, women who had a pregnancy after HIV-positive diagnosis compared to those who did not were significantly less likely to fill their prescriptions on time (66.7% vs 79.3%, P=0.045) or to report that they took ART for their own care (14.6% vs 59.4%, P,0.001). Reasons given for not filling prescriptions on time included fear of disclosure, lack of time, and lack of money.
Multivariable logistic regression of predictors for pregnancy after HIV diagnosis
Both multivariable logistic regression models identified length of time diagnosed with HIV, CD4 cell count, and children sharing the same father as independent predictors of pregnancy after HIV-positive diagnosis among the 
Discussion
In this study, length of time since HIV diagnosis, CD4 count of ,350, and children not sharing the same father were found to be significant predictors of pregnancy after HIV diagnosis. In our bivariate analysis, significantly higher proportions of women aged 25-34 years had a pregnancy after HIV-positive diagnosis. It is understandable that most women, whether infected with HIV or not, would have had children by 35 years of age. The World Factbook reports that the mean age at first birth in Jamaica is 21.2 years. 15 We adjusted for age in our multivariate models. Therefore, age did not impact our significant findings. It should also be pointed out that reporting marital status as single does not mean that these women did not have visiting male sexual partners. In fact, our finding that 60.7% of women reported single status agrees well with a study conducted by Brody that reported that 35% of women were living in consensual unions, 15% were in legal marriages, and 50% lived alone, but most had male partners who visited them regularly. 16 Chamie reported that 60% of births in Jamaica occurred outside marriage. 
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Pregnancy after HIV diagnosis Women who had HIV ,5 years were less likely to have had a pregnancy after diagnosis than women who had HIV $8 years. It may be that women with HIV for longer had more time to deal with their infection, get on ART, and felt more comfortable about getting pregnant again. Longer duration on ART has been found to be associated with desire for children. 18 HIV-seropositive status may have modified but not remove reproductive desires in the women. Family is highly valued in Jamaican culture, and as HIV-positive women live longer, the likelihood of pregnancy after HIVpositive diagnosis increases. 19 Also, since reproductive health surveys in Jamaica have revealed that .40% of pregnancies are unplanned, it is understandable that the longer the period after HIV-positive diagnosis, the more likely a woman is to get pregnant. 20 This finding suggests that HIV interventions and strategies should be tailored to support the fertility goals of HIV-positive women. Women with pregnancies after HIV-positive diagnosis also had lower CD4 counts. This may have been due to a longer period of HIV infection and the time that it took for the women to get on ART.
Women who became pregnant after HIV-positive diagnosis were less likely to have children with the father of their other child/children. In a study conducted in Barbados, a majority of women (73.9%) who had a pregnancy after HIV-positive diagnosis had children by different fathers, and 69.6% of the women were ambivalent about sharing their HIV-positive status with their partners. 21 These findings may indicate that women who have pregnancies post-HIV diagnosis are in relationships with men who did not father their previous children, possibly to avoid disclosure. It is possible that the women may have infected or been infected by the father of their previous children and moved on to a new partner who did Fisher's exact test was used to obtain the P-values for selected variables that had expected cell counts of less than 5; estimated using χ submit your manuscript | www.dovepress.com
Dovepress
630
claye et al not know their HIV-positive status. A World Health Organization study reported that 16%-86% of HIV-infected individuals in developing countries did not disclose their HIV-positive status to their sexual partners. 22 Disclosure is associated with safer sex, increased uptake of preventive services and social and material support, and can reduce the risk of HIV transmission by 17.9%-40.6% relative to nondisclosure. [23] [24] [25] However, disclosure has also resulted in negative outcomes, such as violence, abandonment, and discrimination. 26, 27 It is possible that in this study, the women did not disclose their HIV-positive status to new partners for fear of repercussions, such as termination of relationships and loss of financial support. 28 Additionally, this finding may explain the result of the women having multiple sexual partners that in turn resulted in HIV transmission. Therefore, sexual and reproductive health services and social support for women who are not in steady relationships but seeking safe contraceptive strategies should be strengthened.
Research in Malawi found that all HIV-positive women involved in a study on fertility wished to have their own child. 29 Reasons given for this included the desire to please their husbands, fear of losing their husbands if they did not bear children, knowledge that ART would help prevent their children from being HIV-positive, and proving to others that they could bear children. 28 In the Jamaican context, pregnancy has been noted to change a woman's perception of herself and aid her to develop a sense of pride in her reproductive capacity. 16 As such, a woman's reproductive role was at times even more meaningful than her role as a mother. Prevailing social and cultural norms dictate that having children is a part of a woman's identity and a symbol of a successful relationship with her partner or husband. Many Jamaicans think that it is not "normal" to be in a marriage or a committed relationship with no children. Therefore, having children in a marriage or committed relationship gives HIV-positive women a sense of normalcy.
limitations
This study has certain limitations that should be considered in interpreting the results. The first is that the small sample might have prevented significant findings for variables other than those found significant in the study. The women in the study were recruited from health centers and hospitals, so the findings may not be generalizable to HIV-positive women who do not access these facilities. The data were self-reported and may be subject to social desirability bias. However, the women's reports on pregnancy/no pregnancy post-HIV diagnosis were confirmed through the PMTCT register for the region and from the knowledge of the social workers and adherence counselors. All HIV-positive women who could be located were told of the study; therefore, recruitment bias did not play a role. Regardless of the limitations, this study identified such factors as longer time since HIV-positive diagnosis, CD4 count ,350, and children not sharing the same father as significant predictors of pregnancy after HIV-positive diagnosis. Integrative family planning interventions with supportive 
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Pregnancy after HIV diagnosis reproductive counseling that addresses these factors are likely to help HIV-positive women access early and appropriate care and plan for the number of children they desire.
Implications for practice and policy
Family is highly valued in Jamaican culture, and pregnancy helps women develop a sense of pride in their reproductive capacity. Therefore, as HIV-positive women live longer, the likelihood of pregnancy after HIV diagnosis increases. This finding can be used to develop intervention strategies tailored to help HIV-positive women examine their fertility goals, prevent unplanned pregnancies, and plan for the family size they desire. There is need for attention for more comprehensive HIV and contraceptive counseling, as well as social worker visits that ensure women are knowledgeable about their HIV infection and the risks associated with noncompliance with contraceptive use and pregnancy.
Reeducation of health-care providers on secure methods of contraception, such as intrauterine devices for women, will allow HIV-positive women to be more decisive in childbearing. Addressing birth outcomes and child welfare seems also to be an important area that needs attention by the health-care system. Many women expressed concern over the welfare of their children. Many had previous poor birth outcomes and were wary of becoming pregnant, due to their HIV-positive status. Social workers and health-care staff should continue sharing precautionary measures that women can take, as well as success stories from women who have taken heed of recommendations and delivered healthy non-HIV-infected babies. Region-wide training of health-care staff promoting HIV sensitivity and confidentiality seems to be needed, since a number of women said that they had been mistreated by health-care staff (doctors and nurses), who in some cases had disclosed participants' HIV-positive status to others. The study results also indicate that women who become pregnant post-HIV diagnosis are in relationships with men who had not fathered their previous children. Sexual and reproductive health services and social support for HIVpositive women who are not in steady relationships but seeking safe contraceptive strategies should be strengthened. Promotion of support groups may also help in addressing the matters discussed, as well as the problems associated with HIV disclosure, especially to sexual partners. The majority of the women who attended support groups found the experience to be positive, and requested that more informal group discussions take place. Women who did not attend support groups expressed concerns of being in a group with people they did not know and the possibility of group members changing often. Social workers and health staff could work with these women to help them become more comfortable about participating in support groups.
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